Secretion curves for prolactin, cortisol, TSH, and GH from a 37-year old woman with dysthymia and panic disorder with agoraphobia were determined one day prior to (day I), and during a panic attack (day II) associated with an oral dose of 60 mg dl-fenfluramine, a drug known to increase anticipatory anxiety. The increased cortisol secretion observed is discussed in relation to the hormonal correlates of anxiety and the possible role of depression, dl-fenfluramine, and serotonergic receptor sensitivity. Key words
Several lines of evidence implicate serotonin (5-HT) in the pathophysiology of panic disorder. Serotonergic antidepressants such as clomipramine (1, 2) and fluvoxamine (3) seem to be more potent in panic suppression than drugs acting mainly on noradrenergic neurotransmission such as imipramine and maprotiline. The occurrence of initial worsening in about 30% of panic patients treated with clomipramine (4) suggests that abnormalities in 5-HT receptor sensitivity may be the pathophysiologic condition underlying the serotonergic dysfunction in panic disorder (5, 6) . Since serotonin is also involved in the releasing mechanisms of prolactin and cortisol, challenge secretion tests with these hormones have been systematically used to assess the 5-HT receptor status in panic disorder (7, 8) .
Challenge tests with dl-fenfluramine (FEN), a phenylethylamine derivative that releases presynaptic 5-HT and inhibits 5-HT reuptake, are frequently used to assess the responsiveness of the serotonergic system in several psychiatric disorders such as depression (9), bulimia nervosa (10), obsessivecompulsive disorder (11) , schizophrenia (12) , and social phobia (11) .
Targum and Marshall (7) administered 60 mg FEN to 9 women with panic disorder, 9 with major depressive disorder, and 9 controls. Panic patients showed significantly greater anxiety response and prolactin and cortisol secretion compared to patients with major depression or control subjects. High anxiety levels were observed for several hours after FEN administration but the occurrence of panic attacks was not adequately described. Targum (8) suggests that FEN can induce a slow rising anxiety state that can persist for several hours contrasting with the acute panic attacks observed with lactate.
We report the acute hormonal changes that occurred during a well-documented panic attack triggered by a single dose of FEN in a patient with depressive and anxious symptoms.
A., a 37-year old female, had a 3.5 year history of depressive symptoms (Hamilton Depression Rating Scale, HDRS, total score = 26), and several episodes of anxiety with autonomic symptoms weekly, meeting DSM-III-R criteria for dysthymia and panic disorder with agoraphobia. Physical, neurological, blood chemistry, cardiologic, and routine EEG evaluations were normal. Her sister committed suicide at the age of 33. A. was taking trimipramine (30 mg/day), bromazepan (6 mg/day), and thioridazine (25 mg/day) for 2 weeks before the events described here, but was still presenting panic attacks and depressive symptoms at the time of admission.
After giving informed consent, A. was admitted to a psychiatric ward investigating neuroendocrine aspects of affective disorders. Medication was discontinued for 6 days, and a saline vs FEN test was performed on 2 days following an uneventful wash-out period of 6 days, where no panic attack was observed.
The fenfluramine stimulation test (FFT) was performed in the morning, with the patient resting in bed. The patient had had a light breakfast 90 min before the procedure, and was not allowed to sleep during the test. A butterfly needle was inserted into a forearm vein and kept patent with normal saline. Blood samples for determination of serum prolactin, GH, cortisol, and TSH levels were drawn at 9:00 a.m. (pre-drug levels), and hourly thereafter until 1:00 p.m. Serum was separated promptly by centrifugation and stored at -20 o C until assayed. A single oral dose of 60 mg FEN (marketed as Ponderax ® , Itherapia Pharmavertrieb GmbH, Munich, Germany; used for weight reduction in obesity) was administered immediately after the first blood sample was drawn. The same procedure had been performed one day before the FFT without FEN (saline condition). No oral placebo was administered. Since the patient was participating in a study of the neuroendocrine aspects of depression neither the research staff nor the patient were aware of the possible occurrence of a panic attack.
On day two, 2 h after dl-FEN intake, A. reported a sudden fear of dying, derealization, paresthesia, sweating, faintness, tachycardia, and cold hands, reaching a peak within 3 min. Her heart rate was 114/min, and blood pressure 140/70. The full blown panic attack lasted about 10 min, with decreasing symptoms over the next 90 min, and residual complaints of tiredness and sadness. Figure  1 presents the hormone curves obtained after FEN and saline.
This well-defined panic attack contrasts with the long-lasting increases of anxiety levels described in FEN challenge tests. Targum (8) reported a greater cortisol response to FEN, but not to lactate, in panic patients than in normal controls suggesting that the fenfluramine-provoked anxiety in panic patients is more closely linked to anticipatory anxiety than to the panic attack itself. The panic attack and the hormonal changes observed did not seem to be due to nonspecific stress or anxiety associated with the experimental manipulation since no changes were found during the saline infusion or before the panic attack.
Fenfluramine is known to increase cortisol and prolactin, but the very abrupt rise and the magnitude of the cortisol changes observed (+270 ng/ml) are hardly explained by FEN alone. Indeed, Kasper et al. (9) gave FEN to 30 patients with major depression and none of them had a cortisol increase larger than 190 ng/ml (median response = 63 ng/ml). Thus, a complex interaction between FEN and the mechanisms involved in the panic attacks and depression may have been responsible for our results.
The basal hormone levels and intensity of depressive symptoms on FEN day were similar to those of the patients of the Kasper study (HDRS = 27), suggesting that the pa-tient differed only in the antecedents of panic attacks. However, a direct causal role of FEN in triggering panic cannot be inferred from this case.
Klein (13) recently proposed that different provocative tests performed on panic patients may induce different types of anxiety response. Procedures such as lactate, bicarbonate, 5% carbon dioxide, and isoproterenol hydrochloride challenges would elicit a false alarm of suffocation, provoking a state close to the panic attacks with no activation of the hypothalamic-pituitary-adrenal (HPA) axis, while drugs such as yohimbine, caffeine, meta-chlorophenylpiperazine (mCPP), and FG 7142 (a benzodiazepineinverse agonist) would induce a state related to chronic fear and anticipatory anxiety with HPA activation.
Spontaneous panic attacks are rare in experimental settings and those experimentally induced by agents such as sodium lactate, yohimbine, and mCPP infusion may introduce confounding factors since hormone concentrations can vary even under subtle influences. Even hormonal measurements during patient exposure to agoraphobic situations may be influenced by exertion (14) . Cameron et al. (15) found small to moderate rises in prolactin during panic attacks in 4 patients being withdrawn from treatment and who had panic attacks in a 24-h follow-up during which blood was sampled every 4 h. These changes were significantly correlated with the severity of their previous panic symptoms. The GH levels were raised in only one case.
As far as we know, this is the first report on TSH levels during a panic attack. Since the destruction of the raphe system blocked the inhibitory effects of FEN on TSH secretion and serotonergic agonists such as Ltryptophan can produce a modest increase of serum GH in humans (16) , changes in TSH and GH levels were expected, but no change was observed with time.
Although our results suggest HPA activation in a chronic depressive subject, the symptoms observed in our patient were clinically identical to a true panic attack and did not resemble a nonspecific long-lasting anxiety state. Considering the limitations of a single case report, our data suggest that fenfluramine can induce true panic attacks associated with HPA activation in depressive patients with a previous history of panic disorder. The magnitude of the hormonal increases may be compatible with the hypothesis of 5-HT receptor hypersensitivity in panic disorder. 
